The possible role of ionic species in selective biodistribution of photochemotherapeutic agents toward neoplastic tissue.
Photochemotherapeutic agents are photosensitizers that are selectively retained by neoplastic tissue. When tumor tissue containing these drugs is irradiated with visible electromagnetic radiation, the photosensitizing reaction may lead to tumor eradication, termed photodynamic therapy. Exogenous photosensitizers commonly used in clinical trials are mainly porphyrin derivatives. Phthalocyanines are currently being investigated as "second generation" photochemotherapeutic agents. The mechanism by which these photosensitizers are selectively retained in neoplastic tissue is unclear. This review examines the role of tissue and cellular pH as a factor in selective biodistribution. The pH values of normal and tumor tissue are summarized and the ionic species distribution diagram of porphyrins is presented. A two-fold mechanism of selective biodistribution is advanced, one involving normal tissue vs. tumor tissue selectivity, the other involving intracellular vs. intercellular distribution of sensitizer ionic species.